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A PACKET SERVICE SCHEDULING UNIT AND A METHOD THEREOF 



Field of the Invention 

The present invention relates to a digital communication field, and particularly to a service 
5 scheduling unit and a service scheduling method. 

Background of the Invention 
[01] As data services gradually increase, the conventional Synchronous Digital Hierarchy 
(SDH) transmission technology has gained a progress correspondingly. The Next Generation 
SDH (NG SDH) technology, represented by the Virtual Concatenation, the Link Capacity 
10 Adjustment Scheme (LCAS) and the Generic Framing Procedure (GFP), has boosted the 
evolvement of a conventional SDH unit, which mainly provides Time Division Multiplexing 
(TDM) services, into a Multi-Service Transfer Platform (MSTP). 

[02] Meanwhile, in the field of data communication, requirements for operabihty and 
manageabihty are increasingly prominent. The Virtual Private Network (VPN) technology, 
15 particularly Layer 2 VPN (L2 VPN), has become the basic on which the data communication 
becomes operable. Accordingly, common L2 VPN technology includes Q-Tag 
(embedded)-in-Q-Tag (q-in-q), Multi-Protocol Label Switching (MPLS) L2 VPN, etc. 
[03] Here, the q-in-q is used for achieving the purpose of a separation between data streams of 
different users through using a tag in addition to the tag of Virtual Local Area Network (VLAN) 
20 as defined in the 802. Iq. 

[04] In short, the MPLS L2 VPN differentiates between different data streams through 
encapsulating a user data packet and using a so-called label in the encapsulation so that a 
separation between the data streams of different users can be performed. 
[05] The above two technologies will be commonly referred to as L2 VPN label technology 
25 hereafter, unless indicated otherwise. 

[06] There are various implementation technologies to apply an L2 VPN service scheduling 
on the MSTP, dependent upon different system configurations. 

[07] Figure 1 shows an L2 VPN-service scheduling method of prior art, in which services 
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fiom between different line units and local Ethernet data services are scheduled on the same 
board by a cross-connecting unit. 

[08] Figure 2 shows another L2 VPN-service scheduling method of prior art, which, in 
comparison with the method shown in Figure 1, further includes a data exchanging plane to 
5 perform a data exchange between units of processing data services, however, the units 
connected with the cross-connecting unit are stiU . 

* 

[09J It is obvious bom above that there exist the following disadvantages in the prior art 
[10] 1 . The function of service access and the function of service scheduling are not separated 

fiom each oflier, and there is an absence of an independent service scheduling unit. In case data 
10 service access is not needed for a node, i.e., only the service scheduling is needed, the cost of the 

board for the data service access will be a waste. 

[11] 2. In case there is a data service access at a data service interface, it is diflScult for a data 
service access processing unit to achieve a "Rl" protection due to the limitation of the data 
service interface. Since the fimction of scheduling plays a veiy important role in a network, and 
1 5 a redundant protection is almost compulsively required, and such drawback is rather serious. 

Summary of the Invention 
[12] The present invention provides a service scheduling unit which individually achieves the 
function of service scheduling, and separates the function of service access from the fimction of 
20 service scheduling. 

[13] The present invention also provides a packet service scheduling method which can 
achieve a "1+1" protection for the service scheduling unit, 

[14] An embodiment of the present invention aims to provide a packet service scheduling unit, 
which may estabhsh a data channel connection with one end of a cross-connecting xmit in a 
25 digital communication system, and perform a service scheduling for packet services of a data 
service access processing unit and a hne unit that estabhsh a data channel connection witii the 
other end of the cross-connecting unit, comprising: a de-mapping module, for receiving a virtual 
container or virtual container group from the cross-connecting unit in the system, and to extract 
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an encapsulated data stream fix)m the virtual container or the virtual container group for 
completing separation of the encapsulated data stream therefiom; a decapsulating module, for 
3 decapsulating the encapsulated data stream from the de-mapping module into an independent 

data fiBme; a packet scheduling module, provided with multiple output p)orts, to receive the 
5 decapsulated data frame fix)m the decapsulating module, read a label from the data frame, 
detmnine a corresponding ou^ut poit based iq)on the label, and forward the data frame via the 
output port; an encapsulating module, for receiving the data frame forwarded by the packet 
scheduling module and to encapsulate the data frame at the Data Link Layer, and a mapping 
module, for receiving the encapsulated data frame and to map the data frame to the virtual 
10 container or the virtual container group of the cross-connecting unit. 

[15] The packet service scheduling unit may fiirther comprise a fault alarming module for 
monitoring the packet service scheduling unit and report an abnormal status to the 
cross-connecting unit. 

[16] The mapping module and the de-mapping module may be integrated into a 
15 mapping/de-mapping module, and the encapsulating module and the decapsulating module may 
be integrated into an encapsulating/decapsulating module. 

[17] A pluraUty of channels may be provided between the encapsulating/decapsulating 
module and the mapping/de-mapping module and between die encapsulating/decapsulating 
module and the scheduling module. 

20 [18] The mapping/de-mapping module may frirther comprise a selection module, and 
comprise a VC4 mapping/de-mapping and virtual concatenation processing circuit, a TU3 
pointer processing circuit, a VC3 mapping/de-mapping and virtual concatenation processing 
circuit, a TU12 pointer processing circuit and a VC 12 mapping/de-mapping and virtual 
concatenation processing circuit cotmected sequentially, and the selection module may be 

25 connected with the three virtual concatenation processing circuits to select one of the three so as 
to perform scheduling between the services of the virtual container or the virtual container group 
with different granularities. 

[19] The encapsulating/decapsulating module may further comprise a GFP CID identifying 
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module^ and for a GFP fiame fiiom a different physical channel, find a CID field in an extension 
head in the GFP fiame, and forward the GFP fiame directly to a corresponding physical channel 
in accordance with a value of the CID field. 

[20] The mcapsulating/decapsulating module may further comprise a first selection module, a 
5 second selection module and multiple protocol encapsulating/decapsulating circuits, wherein the 
first selection module may be connected with the mapping/de-mapping module and select one 
of the multiple protocol encapsulating/decapsulating circuits, and the second selection module 
may be connected with the packet scheduling module and select one of the multiple protocol 
encapsulating/decapsulating circuits, and the multiple protocol encapsulating/decapsulating 
10 circuits may be respectively corresponding to different physical charmels and perform 
encapsulation/decapsulation for different protocols. 

[21] The multiple protocol encapsulating/decapsulating circuits may include a GFP 
encapsulating/decapsulating circuit, a LAPS encapsulating/decapsulating circuit and an HDLC 
encapsulating/ decapsulating circuit. 
15 [22] According to the embodiments of the present invention, there is firstly provided a packet 
service scheduling method that may use individual service scheduling units to perform a service 
scheduling for packet services fix)m a line unit and a data service access processing unit in a 
digital communication system, including the steps of: 

[23] configuring two service scheduling units with identical functions and configurations to 
20 be connected with a cross-cormecting imit in the digital communication system; 

[24] copying, by the cross-connecting unit, services to be scheduled fi"om the line imit and/or 

the data service access processing unit to the service scheduling units which accordingly 

perform identical receiving, processing and transmitting procedures for the services; 

[25] in case the service scheduling units both operate normally, receiving by the 
25 cross-connecting unit identical service streams fix)m the service scheduling units, either of 

which is selected and cross-scheduled to the line unit and/or the data service access processing 

unit in the system; and 

[261 hi case one of the service scheduling units fails, reporting by the failed service scheduling 
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unit the feult to a control unit tbat instructs the cioss-connecting unit to select the service stream 
finom the normally-operating one. 

[27] According to the embodiments of the present invention, there is secondly provided 
packet service scheduling method that may use individual service scheduling units to perform a 
5 service scheduling for packet services fiom a line unit and a data service access processing unit 
in a digital communication system, including the steps of: 

[28] configuring two service scheduling units with identical functions and configurations to 
be connected with a cross-connecting unit in the digital communication system; 
[29] copying, by the cross-connecting unit, services to be scheduled from the line unit and/or 

10 the data service access processing unit to the service scheduling units which accordingly 
perform identical receiving, processing and transmitting procedures for the services; 
[30] in case the service scheduling imits both operate normally, receiving by the 
cross-connecting unit service streams fix)m the service scheduling units, either of which is 
selected and cross-scheduled to the line unit and/or the data service access processing unit in the 

15 system; and 

[31] in case one of the service scheduling units fails, reporting by the foiled service scheduling 
unit the fault to the cross-connecting unit that selects the service stream 6x)m the 
normally-operating one. 

[32] According to the embodiments of the present invention, there is thirdly provided a packet 
20 service scheduling method that may use individual service scheduling imits to perform a service 
scheduling for packet services from a line unit and a data service access processing unit in a 
digital commimication system, including the steps of: 

[33] configuring two service scheduling units with identical functions and configurations to 
be coimected with a cross-cormecting unit and the data service access processing unit in the 
25 digital commxmication system; 

[34] copying services to be scheduled by the cross-cormecting unit and/or the data service 
access processing unit, to the service scheduling units that perform identical receiving, 
processing and transmitting procedures for the services; 
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[351 in case the service scheduling units both operate normally, receiving by the 
cross-connecting unit identical service streams from the service scheduhng units, either of 
which is selected and cross-scheduled to the line unit in the system, and receiving by the data 
service access processing imit the identical service streams from the service scheduling units, 
5 eithCT of which is selected for processing; and 

[36] in case one of the service scheduling units fails, reporting by the failed service scheduling 
unit the feult to a control xmit that instructs the cross-connecting unit and the data service access 
processing unit to select the service stream from the normally-operating one. 
[371 According to the embodiments of the present invention, there is fourthly provided a 
10 packet service scheduling method that may use individual service scheduhng units to perform a 
service scheduling for packet services from a line unit and a data service access processing unit 
in a digital communication system, including the steps of: 

[38] configuring two service scheduling units with identical functions and configurations to 
be cormected with a cross-cormecting unit and the data service access processing unit in the 
1 5 digital communication sj^tem; 

[39] copying services to be scheduled by the cross-connecting unit and/or the data service 
access processing unit, to the service scheduling units that perform identical receipt, processing 
and transmission procedures of the services; 

[40] in case the service schedxiling units both operate normally, receiving by the 
20 cross-connecting unit service streams fiom the service scheduhng units, either of which is 
selected and cross-scheduled to the line unit ui the system, and receiving by the data service 
access processing unit the identical service streams from the service scheduling units, either of 
which is selected for processing; and 

[41] in case one of the service scheduhng units fails, reporting by the failed service scheduling 
25 unit the feult it to the cross-connecting unit and the data service access processing unit that 
select the service stream fiom the normally-operating one. 

[42] According to the embodiments of the present invention, there is fifthly provided a packet 
service scheduling method that may use individual service scheduling units to perform a service 
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scheduling for packet services fiom a line unit and a data service access processing unit in a 
digital communication system, including the steps of: 

[43] configuring two sendee scheduling imits with identical ftmctions and configurations to 
be connected with a cross-connecting unit in the digital communication system; 
5 [44] assigning, by the cross<onnecting unit, services to be scheduled fiom the hne unit and/or 
the data service access processing unit to the service scheduling units; 

[45] in case the service scheduling units both operate normally, receiving by die 
cross-connecting unit identical service streams fiom the service scheduling units, which are 
cross-scheduled to the line unit and/or the data service access processing unit in the system; and 
1 0 [46] in case one of the service scheduUng units feils, reporting by the failed service scheduling 
imit the &ult to a control unit that instructs the cross-connecting unit to switch a service 
originally assigned to the failed one to the nonnally-operating one to continue the service 
scheduling process. 

[47] According to the embodiments of the present invention, there is sixthly provided a 
15 packet service scheduling method that may use individual service scheduling units to perform a 
service scheduling for packet services fiom a line unit and a data service access processing unit 
in a digital communication system, including the steps of: 

[48] configuring two service scheduling units with identical fiinctions and configurations to 
be connected with a cross-connecting unit in the digital communication system; 
20 [49] assigning, by the cross-connecting unit, services to be scheduled fiom the hne unit and/or 
the data service access processing unit to the service scheduling units; 

[50] in case the service scheduling units both operate normally, receiving by the 
cross-connecting unit service streams fiom the service scheduling units, which are 
cross-scheduled to the line unit and/or the data service access processing unit in the system; and 
25 [51] in case one of the service scheduling units fails, reporting by the failed service scheduling 
unit the fault to the cross-connecting unit that switches a service originally assigned to the failed 
one to the normally-operating one to continue the service scheduling process. 
[52] According to the embodiments of the present invention, there is seventhly provided 
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packet service scheduling method that may use individual service scheduling units to perform a 
service scheduling for packet services fiom a line unit and a data service access processing unit 
in a digital communication system, including the steps of: 

[53] configuring two service scheduling units with identical functions and configurations to 
5 be connected with a cross-connecting unit and the data service access processing imit in the 
digital commimication system; 

[54] assigning by the cross-connecting unit and/or the data service access processing imit 
services, which need a scheduling, to the service scheduling units; 

[55] in case the service scheduling units both operate normally, receiving by the 
10 cross-connecting unit identical service steams fiom the service scheduUng units, either of 
which is selected and cross-scheduled to the line unit in the system, and receiving by the data 

> 

service access processing xmit the identical service streams fit)m the service scheduling units, 

either of which is selected for processing; and 

[56] in case one of the service scheduling units fails, reporting by the failed service scheduling 
15 unit the fault to a control unit that instructs the cross-connecting unit and the data service access 

processing unit to select the service stream from the normally-operating one. 
[57] Optionally, the services assigned to the service scheduling imits may have priorities, and 

a service with a low priority being processed may be replaced by a service with a high priority 

during the service switching in case a service scheduling unit fails. 
20 [58] According to the embodiments of the present invention, there is eighthly provided a 

packet service scheduling method that may use individual service scheduling units to perform a 

service scheduling for packet services fit>m a line unit and a data service access processing unit 

in a digital communication system, including the steps of: 

[59] configuring two service scheduling units with identical fimctions and configurations to 
25 be connected with a cross-coimecting unit and the data service access processing unit in the 
digital communication system; 

[60] assigning by the cross-connecting unit and/or the data service access processing unit 
services, which need a scheduling, to the service scheduling units; 
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[61] in case the service scheduling units both operate normally, receiving by the 
cross-connecting unit service streams fiiom the service scheduling units, either of which is 
selected and cross-scheduled to the line unit in the system, and receiving by the data service 
access processing unit the identical service streams from the service scheduling units, either of 
5 which is selected for processing; and 

[62] in case one of the service scheduling units Ms, reporting by the foiled service schedxxhng 
unit the fault it to the cross-connecting unit and the data service access processing unit that 
switch a service originally assigned to the failed one to the normally-operating one to continue 
the service scheduling process. 
10 [63] Optionally, the services assigned to the service scheduling units may have priorities, and 
a service with a low priority being processed may be replaced by a service with a high priority 
during the service switching in case a service scheduling unit fails. 

[64] The present invention can provide the following advantageous eflfects. 

[65] 1 . Individual service scheduling units are provided in a system, which can be used to 
1 5 achieve a " 1+ 1 " protection or " 1 : T' protection. 

[66] 2. By the use of a GFP CID identifying module, service scheduling can be provided on a 
GFP level without decapsulation, resulting in reduced scheduling time and implementation cost. 

[67] 3. A mapping/de-mapping module in a service scheduling unit according to the 
embodiments of the present invention includes multiple virtual concatenation processing circuits 
20 to carry out mapping/de-mapping with various granularities. 

[68] 4, Data encapsulation for multiple protocols can be achieved through configuring 

respective channels with various encapsulation protocols. 

[69] 5. Since the service scheduling is processed by the individual service scheduling units, 
the complexity of a service-access process unit can be reduced, and the total system cost can be 
25 reduced in case there are a large number of service accesses, 

[70] 6. A board may not be provided with a data service interface, and the interface cost can 
be reduced effectively in case no service access is required. 
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Brief DescriptioDS of the Drawings 
[71] Figure 1 is a schematic diagram of a packet service scheduhng method of prior art; 
[72] Figure 2 is a schematic diagram of another packet service scheduhng method of prior art; 
[731 Figure 3 is a block diagram of an internal stmcture of a packet service scheduhng unit 
5 according to an embodiment of the present invention; 

[74] Figure 4 is a block diagram of an internal structure of a mapping/de-mapping module in 
the packet service scheduling unit according to the embodiment of the present invention; 
[75] Figure 5 is a block diagram of an internal structure of an encapsulating/decapsulating 
module in the packet service scheduling unit according to the embodiment of the present 
10 invention; 

[76] Figure 6 is a schematic diagram of a service scheduling at a GFP level performed by the 
encapsulating/decapsulating module according to the embodiment of the present mvention; 
■ [77] Figure 7 is a schematic diagram of a packet service scheduling method according to an 
embodiment of the present invention; and 
15 [78] Figure 8 is a schematic diagram of a packet service scheduling method according to 
another embodiment of the present inventioiL 

Detailed Descriptions of the Embodiments 
[79] As shovm in Figure 3, a service scheduling unit according to an embodiment of the 

20 present invention estabUshes a data charmel connection with one end of a cross-coimecting xmit 
in a digital communication system which is typically of SDHor another type of transmission 
unit of OTN, and performs service scheduling for packet sCTvices of a data service access 
processiag unit and a line unit which estabhsh a data chaimel coimection with the other end of 
the cross-cormecting unit, and the service scheduling xmit comprises the followiag modules. 

25 [80] A de-mapping module which is used to receive a virtual container or virtual container 
group fix)m the cross-cormecting unit ia the system, and to extract an encapsulated data stream 
fiom the virtual container or the virtual container group for completing separation of the 
encapsulated data stream therefiDm. 



10 



Orginal 

[81] A decapsulating module which is used to decapsulate the encapsulated data stream fiom 
the de-mapping module into one or more independoit data frames. 

[82] A packet scheduling module which is provided with a pluraUty of output ports, and is 
used to receive the decapsulated data frame from the decapsulating module, to read a label fiom 
5 the data fiame, to determine a corresponding output port based upon the label, and to forward 
the data fimne via the output port. 

[83] An mcapsulating module which is used to receive the data fiame forwarded by the 
packet scheduling module and to encapsulate the data frame at the Data Link Layer. 

[84] A mapping module which is used to receive the encapsulated data fi^ame and to map the 
10 data fimne to the virtual container or the virtual container group of the cross-connecting unit. 

[85] The mapping module and the de-mapping module can be integrated into a 
mapping/de-mapping module, and the ^capsulating module and the decapsulating module can 
be integrated into an encapsulating/decapsulating module. 

[86] A plurality of channels can be provided between the encapsulating/decapsulating module 
15 and the mapping/de-mapping module and between the encapsulating/decapsulating module and 
the packet scheduling module. 

[87] After a service needing to be scheduled enters the service scheduling unit, the service 
passes the mapping/de-mapping module and the encapsulating/decapsulating module 
sequentially, and arrives at the packet scheduUng module for final scheduUng. 

20 [88] The mapping/de-mapping module is used to mainly load a data fi^me to a virtual 
container or virtual container group or extract a data fiame fiom the virtual container or the 
virtual container group. Virtual container group refers to several virtual containers bound 
together through an adjacent or virtual concatenation. According to the embodiment of the 
present invention, the mapping/de-mapping module of the service scheduling imit supports 

25 virtual containers or virtual container group with various granularities, so as to perform 
scheduling between services of the virtual containers or the virtual container group with 
different granularities. For example, there are, but not limited to, VC12, VC3, VC4 (VCn: 
Virtual Container n, a container of level n) for the SDH, and there are, but not limited to, VT1.5 
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(Virtual Tributary 1.5, a virtual tributary of level 1.5), STS-1, STS-3C (STS-n: Synchronous 
Transport Signal level n) for a SONET, etc. Figure 4 is a block diagram of an internal structure 
of a mapping/de-mapping module according to flie embodiment of the present invention, and 
the mapping/de-mapping module comprises a selection module, and also comprises a VC4 
mapping/de-mapping and virtual concatenation processing circuit, a TU3 (Tributary Unit 3) 
pointer processing circuit, a VC3 mapping/de-mapping and virtual concatenation processing 
circuit a TU12 (Tributary Unit 12) pointer processing circuit and a VC 12 mapping/de-mapping 
and virtual concatenation processing circuit connected sequentially. The selection module is 
connected with the three virtual concatenation processing circuits. The mapping/de-mapping 
and the virtual concatenation can be performed for data of different granularities (VC12, VC3, 
VC4) through the selection module dependent upon a network configuration. The 
mapping/de-mapping module can also perform LCAS protocol when the virtual concatenation 
is adopted. 

[89] The encapsulating/decapsuladng module mainly performs the encapsulation and 
decapsulation of a data fi-ame at the Data Link Layer. The encapsulation at the Data Link Layer 
is for the main purpose of flaming. Figure 5 is a block diagram of an internal stmcture of an 
encapsulating/decapsulating module according to the embodiment of the present invention, 
comprising a first selection module, a second selection module and multiple protocol 
encapsulating/decapsulating circuits, such as a GFP encapsulating/decapsulating ciix^uit, a Link 
Access Procedure-SDH (LAPS) encapsulating/decapsulating circuit and a High-level Data Link 
Control (HDLC) encapsulating/decapsulating circuit, which are well known in the prior art and 
thus descriptions thereof will be omitted here. The first selection module is connected with the 
mapping/de-mapping module and selects one of the multiple protocol 
encapsulating/decapsulating circuits, and the second selection module is connected with the 
packet scheduling module and selects one of the multiple protocol encapsulating/decapsulating 
circuits. The multiple protocol encapsulating/decapsulating circuits are respectively 
corresponding to different physical charmels each of which can be respectively configured with 
a different encapsulation protocol so as to perform the encapsulation/decapsulation for different 
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pn)tocx)ls. According to the embodiment of the invention, encapsulation protocols supported by 
the encapsulating/decapsulating module of the sendee scheduling unit mainly includes the GFP, 
the LAPS, the HDLC, etc, so as to perform scheduling between different encapsulation services. 
[90] The encapsulating/decapsulating module also comprises a GFP CID identifying module, 
5 and can perform a service scheduling for a data stream of a GFP linear &ame based upon CID 
information in a GFP extension fiame head. That is, for a GFP fiame from a different physical 
channel (an individual virtual container or virtual container groiq)), the 
encapsulating/decapsulating module can find a CID field in an extension head in the GFP fi:ame, 
and forward a data fimne with a particular CID to a particular physical channel (an individual 
10 virtual container or virtual container group) in accordance with the network configuration Such 
a scheduling mechanism can save the cost of the encapsulation/decapsulation and increase the 
speed of processing. 

[91] As shown in Figure 6, the GIF CTD identifying module processes data packets fiiom the 
respective mapping/de-mapping chaimels, and finds the CID field in the GFP capsulation, and 
15 an output channel searching module searches a "correspondence table of CEDs and output 
channels" in accordance with a value of the CID field identified by the GFP CID identifying 
module to get a particular number of the mapping/de-mapping channel, and die data packets are 
forwarded to the particular mapped/de-mapped channel. 

[92] The packet scheduling module is mainly label-based packet scheduling. That is, with 
20 respect to service data fiames fiom different channels, where, for example, GFP, LAPS or 
HDLC is decapsulated, the packet scheduling module locates label information in die service 
data fiame, and forwards the data fiame with a specific label to a specific channel in accordance 
with the network configuration. Here, the label information may be configured differently 
dq)endent upon the different channels, and may be located differendy dependent upon different 
25 protocols. The label information can be located through a pre-configuration or a default offset. 
Specifically, the label information may be VLAN label of 802. IQ, a stacked VLAN label of 
q-in-q, a label of MPLS L2 VPN, etc. 

[93] According to the embodiment of the invention, the service scheduling unit also 
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comprises a feult alanning module that is used to monitor a status of die service scheduling unit 
and to report an abnormal status to the cross-connecting unit The abnomial status includes a 
fault and an alarm, where the fault includes degradation of oveAead perfomiance of a virtual 
container detected by the mapping/de-mapping module in the sendee scheduling unit, and the 
5 alarm includes degradation of encapsulation performance detected by the 
encapsulating/decapsulating modiile, degradation of performance of a data fiame detected by 
the packet scheduling module, a failure of a unit power supply, a clock circuit and the like etc. 
[94] With the above service scheduling imit according to the embodiment of the invention, 
there are provided various packet service scheduling methods, which can ensure "1+1" or "1:1" 

10 protection for the service scheduling unit 

[95] Figure 7 is a schematic diagram of a packet service scheduling method according to an 
embodiment of the present invention. There are provided two service scheduling imits A and B 
with identical functions and configurations, both of which are connected with a 
cross-connecting unit in a system, where two cross-connecting xmits may be provided for a 

15 "1+1" protection. 

[96] Services needing to be processed by a service scheduling unit may be fiiom a line unit, or 
fix>m a data sendee access processing unit, and after being cross-scheduled by the 
cross-connecting xmit, those data streams of the services are forwarded to a service schedxiling 
unit for scheduling. 

20 [97] Figure 7 is a schematic diagram of another packet service scheduling method according 
to an embodiment of the present invention. As shown in the figure, a locally-accessing data 
service can be forwarded fiom a data service access processing unit to a service scheduling unit 
directly. 

[98] In case the packet service scheduling is carried out in the mode as shown in Figure 7, 
25 when a "1+1" protection is provided for the service scheduling units, the cross-connecting unit 
copies the service and forwards it to the service scheduling units A and B, which will 
accordingly receive, process and transmit the identical service. If the service scheduling units A 
and B both operate normally, the cross-connecting unit receives the identical service streams 
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fiom the service scheduling units A and B, either of which is selected and cross-scheduled to the 
line unit and/or the data sendee access processing unit. 

[99] If one of the service scheduling units A and B fails, assuming that A fails, then A reports 
the fault to a control unit which, according to the embodiment of the invention, performs control 
5 over all the other elements in the system (without showing controlling relationship 
therebetween), and will not be described repeatedly since it is well known in the prior art, and 
the control imit instructs the cross-connecting unit to select the service stream fiom B. In a 
different system, the service scheduling unit A may also report to the cross-coimecting unit 
directly, and the cross-connecting unit may select the service stream fiom B. 

10 [100] In case a "1 : 1" protection is provided in the packet service scheduling mode as shown in 
Figure 7, during a normal operation, the services that are received, processed and transmitted by 
the service scheduling units A and B are not identical and may have priorities. If one of the 
service scheduling units A and B feils, assuming that A fails, then A reports to the control unit 
which in tum instructs the cross-connecting imit to switch one or more of the services needing 

15 protection originally cross-scheduled to A to the service scheduling unit B, which may replace 
one or more services being processed by B. Which service(s) to be replaced within B can be set 
in advance and may be one(s) with a low priority. In a different system, the service schedxiling 
unit A may also report to the cross-connecting unit directly, and the cross-connecting unit 
switches the service(s) requiring the protection of A to B. 

20 [101] In case a packet service scheduling is carried out in the mode as shown in Figure 8, when 
a "1+1" protection is provided for the service scheduling units, the cross-connecting unit and/or 
the data service access processing unit may copy the services, which need to be scheduled, and 
forwards it to the service scheduling xmits A and B, which will accordingly receive, process and 
transmit the identical services. If the service scheduling imits A and B both operate normally, the 

25 cross-connecting unit receives identical service streams fiom the service scheduling units A and 
B, eihter of which is selected and cross-scheduled to the line unit. The data service access 
processing unit receives the identical service streams fiom the service scheduling units A and B 
and selects one therefiom for processing. 
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[102] If one of the service scheduling units A and B Ms, assuming that A fails, then A reports 
the feult to a control unit which in turn instructs the cross-connecting unit and the data service 
access processing unit to select the service stream fiom B. In a different system, the service 
scheduhng unit A may also report to the cross-connecting unit and the data sendee access 
5 processing unit directly, and the cross-connecting unit and the data service access processing 
unit select the service stream fiom B. 
[103] When a "1:1" protection is provided in the packet service scheduling mode as shown in 
Figure 8, during a normal operation, the services that are received, processed and transmitted by 
the service scheduling units A and B are not identical, and may have priorities , If one of the 
10 sendee scheduhng units A and B fails, assuming that A fails, then A reports it to the control unit 
which in tum instructs the cross-connecting unit and the data service access processing xmit to 
switch one or more of the services requiring protection originally cross-scheduled to A to the 
service scheduling unit B, which may replace one or more services being processed by B. 
Which service(s) to be replaced within B can be set in advance and may be one(s) with a low 
15 priority. In a different system, the service scheduling unit A may also report the fault to the 
cross-connecting unit and the data service access processing unit direcdy, and the 
cross-<x)imecting unit and the data service access processing unit may switch the service(s) 
requiring the protection within A to B . 
[104] In the above method according to the embodiment of the invention, the fault may include 
20 degradation of overhead performance of a virtual container and an alarm detected by the 
mapping/de-mapping module in the service scheduling unit, degradation of performance of the 
capsulation and an alarm detected by the encapsulating/decapsulating module, degradation of 
performance of a data fiame and an alarm, detected by the packet scheduling module, a failure 
of a unit power supply, a clock circuit and the like, etc. 
25 [105] The above "1+1" or "1:1" protection mechanisms may be channel- (service stream-) 
based Taking "1+1" protection based on service streams as an example, the cross-connecting 
unit may copy services to die service schediiliug units A and B, which will accordingly receive, 
process and transmit the identical services. The cross-cormecting unit receives identical service 
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streams fiom the service scheduling units A and B, either of which is selected and 
cross-scheduled to a line unit or a service processing unit The service scheduling unit may 
monitor each service stream for a fault A fault of a certain service stream, for example, the M* 
service stream of the service scheduling unit A may result from a &ilure of a partial circuit on 
5 the service scheduling unit related to the service stream. At this time, the service scheduling 
unit A reports die failure to the control unit which in turn instructs the cross-connecting unit to 
select a corresponding certain service stream fiom B. hi a diflferent system, the service 
scheduling unit A may also report the feilure to the cross-connecting unit directiy, and the 
cross-connecting unit may select the corresponding certain service stream fiom B. 

10 [106] With the provision of the service scheduling units, the data service access processing unit 
can be simply designed, and the complex fimction of a service scheduling can be performed at 
the service scheduling imits. This can decrease a total cost of the system effectively in case there 
are a large number of service accesses. 
[107] While the present invention has been illustrated and described with reference to some 

15 preferred embodiments thereof^ it will be apparent to those skilled in the ait that it may be 
possible to make various modifications of the present invention without departing the scope 
thereof 
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